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Chuong 4: Phu thuoc ham va ::¢
dang chuan

® Pinh nghta phu thudéc ham.

® Hé tién dé Armstrong

® Bao déng cua tap phu thudc ham
® Giai thuat tim khoa.

® Cac dang chuan.



Vi du

MSSV Hoten |Ngaysinh| Lop | GVC | Diem
SV N B
05110123 |Lan 1-1-1986 (051 |Pao |[7.8
05110032 |Mai 5-2-1985 [051 (Pao |[7.2
05110045 |Lan 4-5-1986 (052 |van |75
05110056 |Hung 5-2-1985 |052 |(van |74
06110012 |Hoa 2-3-1986 |061 |KhOi |7.8




Phu thuoc ham

® Pinh nghia phu thudéc ham

® Cac luat suy dién cho phu thuoc ham (hé
luat Armstrong)

® Tap phu thubéc ham tuong duong

® Tap phu thudc ham toi ti€u



Phu thuoc ham

® MOt phu thudc ham (Functional Dependency)
la mot rang budc gilra hai tap thudc tinh
trong CSDL



Phu thuéc ham (2)

® | ugc dd quan hé cé n thudc tinh:
RA, A, ..., A)
XvaYla2tapconcuaR

® Ta ndi rang X xac dinh ham Y hay Y phu
thu6c ham vao X, néu:

Ut t, U r(R): 4[X] = [X] O t[Y] = t,[Y]
* VGif: X2>Y:
X la vé tréi cla phu thudc ham f£: left(f)
Y la vé phai cia phu thuéc ham f: right(f) e



Phu thuoc ham (3)

® Luuy:
Néu X la khoa du tuyén cla R, ta co thé khang
dinh ton tai XY, véi moitapcon Y O R

Né&u ton tai X=>Y trong R, khdng thé khang dinh
c6 ton tai Y=>X trong R hay khong



Phu thuéc ham (4)

® Vidu:

MSSV | Hoten SV | Ngay sinh | Lop | GVCN |Diem TB
05110123 |Lan 1-1-1986 |051 |bao |7.8
05110032 | Mai 5-2-1985 |051 |Pao [7.2
05110045 |Lan 4-5-1986 |052 |Van 7.5
05110056 |Hung 5-2-1985 |052 |Van 7.4
06110012 |Hoa 2-3-1986 |061 |Khoi |7.8




Hé tién dé Armstrong

® CoOn goi la Hé luat suy dién Armstrong
(Inference Rules)
® |R1: Luat phan xa (reflexive rule)
Néu X OY,thiX>Y

® |R2: Luat gia tang (augmentation rule)
X>YY=XZ>YZ

® |R3: Luat bac cau (transitive rule)
XY, YDD|=XDZ



Hé qua

® |R4: luat phan ra — luat chiéu
(decomposition, projective rule)
IXDYZ |=X>Y
® |R5: [uat hgp (union rule)
IXDY, XD |=X>YZ

® |R6: luat bac cau giad (pseudotransitive rule)
XY, WY>ZY=WX>Z

® Chung minh???
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Bao déng cua tap phu thuéc |::
ham

® Bao doéng (closure) cua mot tap phu thubc
ham F, ky hiéu F* la tap phu thuéc ham nho
nhat chlra F sao cho khong thé ap dung hé
tién dé Armstrong trén tap nay dé tao ra mot
phu thudéc ham khéng c6 trong tap nay
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Bao dong cua tap thuoc tinh | 38
dua trén tap phu thuoc ham

® Bao déng cua tap thubc tinh X dua trén tap
phu thubéc ham F (Closure of X under F), ky
hiéu X+, la tap thudc tinh Y sao cho:

OX=>YOF*
OX=>Z0OF:Z0OY
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Bao dong tap thuoc tinh (2)

® Vidu:
F ={SSN > ENAME,
PNUMBER - {PNAME, PLOCATION},
{SSN, PNUMBER} > HOURS}
{ SSN }* = { SSN, ENAME }
{ PNUMBER }* = { PNUMBER, PNAME, PLOCATION }

{ SSN, PNUMBER } = { SSN, PNUMBER, ENAME,
PNAME, PLOCATION, HOURS }
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Gidi thuat tim bao dong

Input: Tap thubc tinh X va tap PTHF

Output: Bao dong cUa X dua trén F
Procedure Closure(X, F, Closure_X);
Begln
Closure_X := X;
repeat
0ld_X = Closure_X;
For each W 2> Z in F do
if W O Closure_X then
Closure_X :
until Closure_X = 01ld_X;
End

Closure_X 0O Z;
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Giai thuat tim bao déng

® /i du: Cho lugc d6 quan hé R(A,B,C,D, E,F)
voi tép PTH F={D->B, A>C, AD2>E, C>F}

® Tim bao dong:
{AF:
{A, D¢
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Ki€m tra thanh vién trong F* | :

® [ am thé nao dé kiém tra xem PTH X 2> Y ¢6
thuéc F* hay khong?
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Mot sO khai niém lién quan téi | &
khoa

® Siéu khoa

® Khoa du tuyén

® Thudc tinh khda la thudc tinh thanh phan
clUa mot khda du tuyén nao dé
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Giai thuat tim khoa

Input: Tap thubc tinh U va tap PTH F cua R
Output: Tap hop K chlra tat ca cac khda cia R

18



Procedure Set_of_Keys(U, F, K); et
Begln
N :=U -0, ;5 right(f),
if N*. = U then K := {N}
else
begin
D := 0,5, right(f) - O ,,,, left(f);
L :=U- N[O D;
K := 0O;
for each L; 0 L do
if (NOL;)*. = U then K := K [
{NOL;};
while O K; , K, K and K; 0 K; do
K := K - {K;}; e




Giai thuat tim khoéa

® Vidu:
R(A, B, C, D, E, F, G)
F={AB->CD, AD->B, BE>G, DF2>A}
Hay tim khda cla lugc do quan hé R
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Van dé du thira dir liéu

® Vidu

MSSV | Hoten SV | Ngay sinh | Lop | GVCN |Diem TB

05110123 |Lan 1-1-1986 |051 ([DPao 7.8
05110032 |Mai 5-2-1985 |051 |Pao 7.2
05110045 |Lan 4-5-1986 |052 [Van 7.5
05110056 |Hung 5-2-1985 |[052 |Van 7.4

06110012 |[Hoa 2-3-1986 |061 |Khoi |[7.8
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Cac bat thuong khi cap nhat |:

® Bat thuong khi thém dit liéu
® Vidu: Thém sinh vién
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Cac bat thuong khi cap nhat
(2)

® Bat thuong khi xéa dir liéu
® Xba Sinh vién Hoa???
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Cac bat thuong khi cap nhat
(3)

® Bat thudng khi thay doi di liéu




Dang chuan

® | a khai niém dung dé phan loai mic do du
thtra dr liéu va nhirng bat thudng co thé xay
ra trong qud trinh cap nhat cia moét lugc do
CSDL

25



Vi du

MSSV Hoten |Ngaysinh| Lop | GVC | Diem
SV N B
05110123 |Lan 1-1-1986 (051 |Pao |[7.8
05110032 |Mai 5-2-1985 [051 (Pao |[7.2
05110045 |Lan 4-5-1986 (052 |van |75
05110056 |Hung 5-2-1985 |052 |(van |74
06110012 |Hoa 2-3-1986 |061 |KhOi |7.8
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Dang chuan 1

® Dang chuan 1 (1NF): Khoéng c6 thudc tinh da
tri va thudc tinh phic hop

® Cach giai quyét???

27



Dang chuan 2

® Phu thudc ham day du

® Phu thudc ham riéng phan
® Dang chuan 2 (2NF):

_uoc do da dat INF.

Khong ton tai phu thudc ham riéng phan vao
Khoa

® Cach gidi quyét???
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Dang chuan 3

® Phu thubéc ham bac cau (transitive
dependency)
® Dang chuan 3 (3NF):
Luoc do dat 2NF
Khong ton tai phu thudéc ham bac cau vao khoa.
® Pbac diém: Moi PTH déu c6 dac diém
Ve trai la siéu khda, hoac
Vé phai la thubc tinh khoéa
® Cach gidi quyét???
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Dang chuan Boyce-Codd

® BCNF: moi PTH trong lugc do phdi thda
Ve tréi la siéu khoa

® Cach giai quyét???

® Dang chuan 4 (4NF)
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Tong két

® \/an dé du thua dir liéu

® Cac bat thuong khi cap nhat

® Phu thudéc ham

® Hé |luat suy dién Armstrong va hé qud
® Bao déng tap thudc tinh

® Tap phu thudéc ham tuong duong

® Tap phu thudc ham toi ti€u
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Tong két (2)

® Khoa va giai thuat tim khéa dua trén tap
PTH

® Dang chuan
® INF

® 2NF

® SNF

® BCNF
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